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Abstract

Varroa destructor is an ectoparasite of serious economic importance to beekeeping in Taiwan. In this study, we evaluated the
efficacy of thymol against varroa mites in honeybee colonies. In the laboratory trials of thymol against varroa mites, the 10 g thymol
treatment provided the best results. The 0-15 days mite mortality was above 81% after treatment, with an 86.3 + 11.7% (mean + sd)
mite mortality at 15 days post-treatment. The 5 g thymol treatment resulted in an average 82% mite mortality at 12 days post-
treatment, with a 78.8 + 18.8% mite mortality at 15 days post-treatment, but at days13 to 15 it caused only 45.8 + 24.4% mite
mortality. In the laboratory trials of the thymol toxin on adult bees, the 20 g treatment caused a significant increase in mortality of
adult bees (p < 0.05). In the field trial, in the summer of 2004 (June to Sep), we evaluated the efficacy of thymol. The 20 g thymol
treatment gave the best results, causing 93.2 + 2.3% mite mortality; the thymol 10 g treatment resulted in a mite mortality of 71.2 +
14.2%, There was a significant difference (p < 0.05) between the 2 dosages. We also obtained a similar result when 20 g thymol was
divided into two equal parts of 10 g administration once a week. In the field trial in winter (Dec 2004 to Jan 2005), we evaluated the
efficacy of thymol. The thymol 20 g treatment resulted in a mite mortality of 13.7 + 4.6%. In the second field trial the next winter, we
evaluated the efficacy of powdered thymol, by sticking 4 g of powdered thymol to a cardboard measuring 21 cm x 28 cm. We
conducted three successive treatments at 7 day intervals by placing the thymol-covered cardboard onto the frames or between the
bee space. These treatments resulted in a mite mortality of 38.0 + 13.0% and 64.1% + 19.0%, respectively. There was a significant
difference (p < 0.05) in mite mortality. This study also used Api Life VAR® 10 g by conducting three successive treatments resulting
in a mite mortality of 88.2 + 7.4%. These results suggest that applications of thymol would be effective to control the varroa mites
in Taiwan.
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Table 1. Mortality of varroa mites at the 15-days investigation period after thymol treatment in the laboratory trial

Dose Day 1-3 Day 4-6 Day 7-9 Day 10-12 Day 13-15 Average
10g 83.5+3.8b" 81.1+11.0a 86.6 = 11.9a 96.6 + 4.12a 93.8x7.7a 88.3£9.7a
5g 92.1+6.1a 78.0 £20.7a 78.2 £ 17.3a 83.6 £ 14.9a 45.8 + 24.4b 76.6 + 22.3b
Og 19.1+ 2.1c 14.1 + 10.0b 17.1+12.1b 25.7 + 6.46b 12.5 + 4.2bc 17.3 + 8.4¢c

* Means in the same column followed by a different letter are significantly different by Duncan’s multiple range
test (p < 0.05).
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Table 2. Mortality of adult bees at the 15-day investigation period after thymol treatment in the laboratory trial

Dose Day 1-3 Day 4-6 Day 7-9 Day 10-12 Day 13-15
20g 45.0 = 34.5 a* 69.7+37.8a 70.2+44.6a 70.2+446a 46.1+39.7a
10¢g 65+4.4Db 15.8+84b 6.9+3.8Db 6.9+38Db 11.0+9.7b
Og 32+24D 3.6+25Db 29+21b 29+21b 3.6+24Db

* Means in the same column followed by a different letter are significantly different by Duncan’s multiple range
test (p < 0.05).
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Table 3. Efficacy of honeybee colonies that were administered different doses of thymol in the summer trial

Varroa drop-down (%)

Dose Week 1 Week 2 Week 3 Cumulative mortality
20 g 38.5+9.3 458 +14.2 9.0+49 93.2+23 a*
10g 40.0 £ 15.2 21.7+11.2 9453 71.2 +14.2b

0g 3.7+£19 41+33 3.7+21 11.5 £ 6.8¢

* Means in the same column followed by a different letter are significantly different by Duncan’s multiple range

test (p < 0.05).

= SEBEHNEFEETBER 109 BEBAEERINR

Table 4. Efficacy of honeybee colonies receiving two successive 10 g thymol treatments in the summer trial*

Varroa drop-down (%)

Treatment
reatmen Woek 1

Week 2 Cumulative mortality

Thymol 10g+10 g 44.7 + 23.5

44.4 = 26.0 89.1 6.2

* Week 1, 1 treatment; week 2, 2" treatment with 10 g thymol

&5 SBEEHNLEER 209 BERMHAEERNER

Table 5. Efficacy of honeybee colonies that were administered 20 g thymol in the winter trial

Varroa drop-down (%)

Treatment

Week 1 Week 2

Week 3 Cumulative mortality

Thymol 20 g 4.7+24

48+1.3

42+1.2 13.7+ 4.6
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Table 6. Efficacy of honeybee colonies receiving three successive thymol cardboards at different locations in the

winter trial
Varroa drop-down (%)
Location of thymol 1st treatment 2nd treatment 3rd treatment Cumulative mortality
Bee space 15.1+9.8 31.5+17.7 17593 64.1+19.0a"
Upon frames 9.3+5.2 13.7+64 149+45 38.0+13.0b

* Means in the same column followed by a different letter are significantly different by the Student’s t-test (p <
0.05).

Rt HBERNETEE=EER 109 ApiLife VAR® FrAEBHNNE

Table 7. Efficacy of honeybee colonies receiving three successive treatments of 10 g Api Life VAR® in the spring trial*

Varroa drop-down (%)

Treatment
reatmen Woek 1

Week 2

Week 3 Cumulative mortality

Api Life VAR®

10g+10g+10g 39.7+10.8

33.9+6.0

146 +4.3 88.2+174

* Week 1, 1 treatment; week 2, 2" treatment; week 3, 3 treatment with 10 g Api Life VAR®
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The Control of Varroa destructor Using Thymol in Honeybee
Colonies
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ABSTRACT

Varroa destructor is an ectoparasite of serious economic importance to
beekeeping in Taiwan. In this study, we evaluated the efficacy of thymol
against varroa mites in honeybee colonies. In the laboratory trials of thymol
against varroa mites, the 10 g thymol treatment provided the best results. The
0-15 days mite mortality was above 81% after treatment, with an 86.3 = 11.7%
(mean *= sd) mite mortality at 15 days post-treatment. The 5 g thymol
treatment resulted in an average 82% mite mortality at 12 days
post-treatment, with a 78.8 + 18.8% mite mortality at 15 days post-treatment,
but at daysl3 to 15 it caused only 45.8 + 24.4% mite mortality. In the
laboratory trials of the thymol toxin on adult bees, the 20 g treatment caused a
significant increase in mortality of adult bees (p < 0.05). In the field trial, in
the summer of 2004 (June to Sep), we evaluated the efficacy of thymol. The 20
g thymol treatment gave the best results, causing 93.2 + 2.3% mite mortality;
the thymol 10 g treatment resulted in a mite mortality of 71.2 + 14.2%, There
was a significant difference (p < 0.05) between the 2 dosages. We also obtained
a similar result when 20 g thymol was divided into two equal parts of 10 g
administration once a week. In the field trial in winter (Dec 2004 to Jan 2005),
we evaluated the efficacy of thymol. The thymol 20 g treatment resulted in a
mite mortality of 13.7 + 4.6%. In the second field trial the next winter, we
evaluated the efficacy of powdered thymol, by sticking 4 g of powdered thymol
to a cardboard measuring 21 cm x 28 cm. We conducted three successive
treatments at 7 day intervals by placing the thymol-covered cardboard onto the
frames or between the bee space. These treatments resulted in a mite mortality
of 38.0 = 13.0% and 64.1% = 19.0%, respectively. There was a significant
difference (p < 0.05) in mite mortality. This study also used Api Life VAR®
10 g by conducting three successive treatments resulting in a mite mortality of
88.2 = 7.4%. These results suggest that applications of thymol would be
effective to control the varroa mites in Taiwan.

Key words: thymol, Varroa destructor, honeybee, control
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